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ABSTRACT 
Earh oral and )'.kin lr>-ion, from 111Hllrf'nt;. with pemphigu:-. \U))!an-. were c>xamirwd lor the 
pre~enrc nt (' lq. C I. C:\ pmat·li\ alur ( l':IPA l. and propcrclm. in addttion tu immunoglohulm!'. 
II~(;, lgA. ,tnd lgl\1 I. m .. ing rmmunorlunre-.cent tl'chnrquc> ... . lg(; \\a-, clepo:-.11ed 111 the 
rntt>rc·p)Julnr -.uh:-.tanre in hoth normal -ilplwnring an•a-. of the lt'>-lons and pathologic areas of 
tlw ll'"llllls. C'lq. ('.1. and ('.IPA. on 1lw olllwr h<~rHI. Wl.'rt' dl!P""'ted onlv rn pathoiOI!I\' nrP<l>-
whl·rl' an\ll\ lmlysi>- \\a~ l'\ tcll"m. Propenlm d~posth were L·VHIC'nt m :l le!'.H>n:> on I_\' , and 1 hl'n 
onl.\ around llldr\rdual acanthoh·tir l'C'II-.. lg,\ lontlll<ttion \\a-.st•en in rn terrellularsuhstanre 
area" onh in oral lrsrons. These ,..tudies lurthrr llllplrnltl' thE:> romplement s\·-.tem 111 tht• 
pathogt'nesis of pemphrgus vulg!His. 
J>em phigu-. nd:.:ari ..... t·harar((·rizl·d i m munnpa 1 h-
olugiralh h\ autnnntdl<>rlie,. tn an interct•llular 
suhst<IIH'l' ()('SJ of "kin and mta·osa [1[. may lw a 
bullous -.km dtst•a-.l· nwdiaH·cl by thC' rnmpll'ml·nl 
system . ThC'-.e J('S ant ihodie,.. do not appear t'apa -
ble of rornplenu nt llxa11on h\ 111 vitro romplrment 
stainmg mt'l hodology [:!I ;'\e\Prl heles,., h.\ us1ng 
d1rert immuno!lunre--<:ent t IF I stain in~ met hod,.. 
[:l .-, 1- (':l and more ren•nt h- ( I q and (·I Fi I tn 
add it inn to lgC:. h<t\ C' bren dl•mon-.tratt'd 111 t'arh . 
fre:-.h pernphigu-. lesions. :\lon· reremh·, low lt•\·l'l:-
nf I ol al hC'mnlvlll c·om plrmen I and l ht• fir,.. I .j 
hemolvtrl· l'omplentent components were found in 
prmphigu:> hlister fltucb. \\hen {'om pared 111 cnrrr 
spnndrng serum complcnwnt IE:>\ eJ,.. and ot hl'r 
srrum and hll' .. tt>r lluid prnll'ins [!1[. :\11 thr,C' 
studtes suggc>st lund :wll\llllon of the das,..u·al 
c·omplc>ment pathwav 111 JlE.'Illphigu-. lesions and 
blister fluids. 
l smg irnmr11wl1uoresc·ent tel'hlllques, WI' clt•-
'IJ!'Ilecl tht• pre,..t-nl studies to rletNmine \\hether 
I<H'tor-. assoriated with tlu alternatE:' or propt·rcltn 
pathway arc• pn•-.t>IH rn J('S areas ol prmphrgtb 
lesions in addition In rornporu·nh ol the da-.,..ical 
path\\a\ . 
I' \TIF' IS •"ll \tf'TIIOl)S 
S1x ptlllenh \\hn had Ntrh pemph1g1h \\ere 
mdurh·d m \hi,., ,..tmh. Oral)c,.,iun;, "en· nlnmnl'<l 
lrom I palll'lll" whrlr ;,krn lc•swn;, \\ere nhtarnl·d 
lrom I hE:> uther ~. Htop>-it•,.. from ;rll li demon);tratrcl 
:;uprnhn ... al rn 1nwprdermal hulla l.,rmatinn w11h 
··anmthulv-.h" ron,.tsten\ \~ith pemphtgu .... :-;cnrm 
\lnlllht'riJII Tf'l'('I\'NI r\•hnrar~ II. 191~. Ill r~\ht'CI 
lnrm April :!:!. Hlll ant•ptl'CI tor puhl iraunn :\Ia\ X. 
197~ 
Th" m\P,.,ll~c.atuon wu' ;,uppnrlNI 111 tJart h\ Hr,~an·h 
Crant' ,\( I:!OIH .tncl A;\1 ;,~19 trnm lht• :'>.atu>nal (n,..l i 
lllll', nl HE'ahh. l'uhlrl' llt·<tlth St·nin· and h\ ~rant, 
from tht· :\1mnl',..nta lll•art A·""<'•lliun .1nd tiu· \lin 
ne,uta Chaptt•r nl rht• Arthrrll' Foundatron. 
·From rht· .\l:t\o ('lmtr ;md \( ,1\·o Fuunchll tnn . Hoch · 
e ... tE'r. :\lllllll'"''" ;,.i!llll tHt·prrnl rt:l(lll''"" to Dr . . Jonlnn I 
)'.ample" and luop,.,rl'" of' lt•sion,.. \\l're obtarned frnrn 
patit•nt,; hy ,..tanclard prol'edure, and wen.- ,IOrl'cl at 
70°(' until lhl'CI. Oral and sktn lr:-ions from 
pal il"nl,.. \\it h ot hN ural and "km dt>-ease;, ,pr\{•cl a,.. 
cuntrob. 
.-\ntr,..t•rum to )g(; was prepared. a,..,..ayt•d. ;111d 
c·nn)ugatt>d \\it h tluure>-rrrn isot hruryanate h\ 
ml'lhnds prevtml'.l\ de,cnhed F l Ant 1,..era 111 lgA. 
lg:\1. and ( ' :l (d 1C ri,A glohulm-,J wen• pur!'hased 
( I!~ lund Dt\ '"II Ill, T rawnol Labllratnrlrs. Inc. 
C'osta .\lesu. Calif I and tested lor ~JWl'if'ic-it\ hv 
1mmunoditlu~1nn and immunol'IC'ctrophore-.i-. 
( 'haract errstr<·;. of 1 hrsl' ron juga 1 eel antisera appear 
111 'J'abll' I 
Antiserum to ('Jq was prepared rn rahhn,. <H' 
cordmg lo l\lorsC' and Chrrsl131l !I'll and \\3~ lhed at 
a I. lOll drlulion 111 the irnmunolluor£',..c·ent H'"''"'· 
Rabbit antiserum to (':t proactt\ator tC:IPAI \\as 
prtoparec! and a-. .. avl'rl h' the mE:'t hodology of (;iitll' 
and .\!itllt·r-Eht•rhard [!-1[. This antiserum was thed 
at a I :!0 dilution Anttserum to human prnperd1n 
wa-. made in a goat alter isolating prnpc•rd1n 
arl'ctrding to Pt>nsk_\'. Hint. Todd. \\'t•dgwood, 
Hovc•r. and Lepo\\ [10[. For immunotluorC'scenl 
1 r~t i ng. I his nnt1seru m was used nr a 1 : lll clilut 1011 
Patit•nts ' >-t•ra \\'NI" te,..red lnr ICS rf'lll'ti\e anti-
hoclil.'s hy the• mclin·c·t immunotlunrt•-.cent staming 
nwthod an•ordrng to e;.tah]r,..hed protedure:> [7[. 
u,..ing nwnl-.1'\ t•;,nphagt•al 111\ltn~a -..ec\l<llh. DlrN'I 
lllllllliiHtllunrt•M"l'lll ~lat11i11g ul biops~ "Pl'('llll('n" 
m .. ing nn t i,..l'm to lg(;, lgA. lg.\1. and C:l was also 
IH'rlormed ))\ sta11dard methodnlog~ [7 l 
A mnclrl'll•d indirect unmunn!luorcscent prnce-
dmr. r£>1'1'111 h cll•sc·rrbed Ill[. was ll,..NI to te-.t tor 
1 he• pre,..l'nl'l' ol (' lq. C:lPA. and propl'rclm Hrwfh . 
s('( twns of ll'""'n" trt>ated \\ ith unlabeled nth hit 
anti -( ' Jq and rahhit an11-C':lPA were then treau•d 
\\ith lahelNI !!""' antrrahhit Jg(; IF/ P ratio 1.·11 . 
Lthl'lc·rl rahhit ant1:,:o;11 I;.:c; 1 F/1' rat in :l..il \\II,.. 
u,NJ "' tlw "l'l·ond stc•p of I he pron•drtn• when 
lesion ... l'rtion,.. wen• trratecl in itial!\· \\ith unla-
lwlt•cl J!Olll am iprnperdin . The lah~lt•cl nnt ist•r;l 
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· \lolur lluon·-n·m to prutl'in ratin 
l nll tl(l dt•l\·rtnlll:ll ion' \\l'rt• pt•rlornwcl 111 l(t•l dt!lu 
sum tOudllt•rlnn\ t h~ .... tancl.ml ntl'thncl' 1'71. 
were purchasNI ( I h htnd I nnd ''en· diltttl'cl l: :1:~ lor 
the mocllfit'CI mclln•rt immutHtlluore~cPnt prort'-
durc. 
Spectltcll\ t·onlrob lnr tlw ahmt' (':lPA and 
prnp<.'rdtn IF ~l<lllllll)! r<'at•tion" inrlud{'d tn•uttng 
the tl-.,..tte" alom• \\Jth thr conjugatprl antirabhit 
and anugoat antl...,t·ra. prior t rl'at ment with normal 
goat and rabbit -.l•ra tnllm'l'd ll\ th£' conjugatt:'d 
ant i,..t•ra. and "(wt•it H" uh,..orpt 1on ol 1 he unt·onju 
g-ated anti,era Ito (''li'A and propNdtnl with ('.lJ>;\ 
and properdin. n·,..pl'tttwh . 
HE:,. It. r..; 
A "umman ot tmmunlllluort•-.t·ent lt',..ling ol I 
oralle"u'n" and:! -.ktn ll'-.illlh trom fl patit'nh \\tth 
earl\ p£'mphtgu ... appear" in Table II lg(~ ''•"' 
bound to thl• (('S .trl'<b in all 1; lesioth. a lindtng 
nmRist<•nt "11 h manv prt•\ wus ohst•n atton,.. II :i. 
1]. li(A. in ndclltton to lg(;. \\<Is pre,t•nttnthe 1 oral 
lest orb but not in t he• ,..km leston .... a)!ain in the I<'S 
areas. The intc•nst(\ ol thr lg..\ ... t.JII11111! \\as g-reat 
est 111 ac·ant holyt 1c an•a;;. lg:\T \Hl'-' abo noted 111 2 ol 
the earl\ oral leston,.. 
(('S depostt... of l':l wt•rl' al ... o apparent in all() ol 
the earl\ pemphtgth lc•,..iotb tFtg. lAI. fh<''-t' ltnd · 
tng, al,o ,upport <'Hrlil'r -tudte,; I! .·11. I('S dc•posit .. 
nl Clq. a ... uhunlt of thl.' ltr"t <·omplement compo-
nc·nt 111 the d;h ... intl '-l'l!lll'Jll"e. wt•r<· present 111 I ot 
6 le~ion ... . l.ikt• till' lg:\ lol·altzation in oral pPm · 
phig-u ... Ic•stoth. both ('land Clq depo,..itsorntrred 
onh. 111 area~ ol aranthoh·"'""r JH•\\Iy formin!' area" 
ol acant hol\-,..1-.. 
Inter<.'sttnld\. (''lP.\ dt·po,..lts wt're tound in ii of 
tht' () pc•mphtgll" Ic·sullh t Ftg. I HI !'he Jnten;;Jt\ ol 
(':!P:\ ~taming. hu\\t'' <'r, w;~s ron~iderahly le"s 
than thl' tlltl.'ll,..Jt\ ot t'lq and C.! stammg. C:lPA 
deposition abu was prt·-t•nt only 1n areas \\hC'r{' 
at·an t hol\·-.is was t•ddent. 
Propc•rcl1n. on till' oth!.'r hnnd. "a" st>en 1n onh:! 
"PN'Itnt•n-. I Ftg :!I (('S ... tuining orrurr<>d onh in 
acanthoh tIt' area" and nnlv around nr\\ h lornwrl 
a~·ant hoi\ t ll n•lb. In nmt rast to (' lq. C:l. and 
C:lPA. prop£'rd1n wa ... not pn•,£>n! 111 early de,elop-
lllg a can 1 hol\'t it• an·a ... . 
::-.tmtlnr localllallnn nl immunoglobulins t (g(; 
lgA. and lg\1 1. complenwnt l'ompnncnt... tClq and 
C:l). (''IPA. and propl'rdm to th£' (('S area" "a" not 
,..et'n in SO skin biop ... ie, of pattt•nt,.. '' ith ,·ariou,.. 
otlwr dt•rmato,;cs and 'II on1l murosa hiop,.le" ol 
patit•nt-. \\t th \'arious tvpt'-. of oral patholog\. Thi" 
I at 1 er group t·nnsisted nl ;j t·a,..t•,.. nl nnll riual 
pt>mphtgoul. li casr~ ol oral ltchrn planus I Fil!. :11. 
c<"hl'" ol rt'l'llrrt:'nt aphthous sttlmattti,... I cast'" ol 
d<>»qtt;tmat iH• gmgJ\ Ill'-. I rases ol oral hullou ... 
pcmphigotd. l t·a ... c• cat h ot oral SJiigT£>n ·., .,, 11· 
dromt· Hc:>h~·c•t\. dt-.l•Hse and lupu,.. er~ thc:>matosu,... 
and ·" t ,.,..t.,.. ot uncllagno,..ed hlt ... trr .... ol the oral 
cavil\ . l.uwar lta:-t•mcnt mC"mhrane zone depo,..t-
tion ol ('lq. ('I. C.IPA. and properdin "ccn tn 
htlllotts pt•mphl!:oid ll'"'"n" and pre•' ioush noted 
hv Jlrm o-.t <IIHI J'omasi [II] wtll hc:> rt'pnrtt:'d 111 the 
\N\ twnr lutun• [l:l] 
[('!-. ,.tainmg was not ohscnPd with treatment of 
pc•mphtgus "l'lt ions WII h t•nn.Jugaled goat anllrah 
htt tFig. )('J or rahhit anttguat ,..rrum alonl'. Prior 
tr<>atmt•nt of pemphtgus Ie-.wn-. with normal goat 
11r rahhit ... l'nttn followed h\ conjugated anu,..era 
die! not n•,..ult 111 I< 'S ,..J,llning . Finalh. spectlu 
alhnrption ol antt C'IP:\ 'nth C.li'A 111 'l r<hC'" 
( nht'" I :! .• 111d :1. Table II I and alhnrpt tnn o l 
anttpropcrclm \dth properdin 111 I l'lhC lca>.e 2. 
Tahlt· Ill rl'"'lllti'CI Ill hlorktn~ ot till "Jll't tfll I~ 
"'a Ill tng rt'Hl't ion-. S11n tlar spenfit'i t' cont rob. 
carnl'cl out on bullous (Wmphtgoid Iestons. which 
e\hthtt ht•m' pro(wrcltn -.t;Hnmg. <tbo re-.ulted tn 
.. imtlar hlmktng "lwn antiprnprrdin ''<'" ah,..orbcd 
\\llh prnpt·rdln ]!:!] . 
OJs('tS:,.tO:--
T iw l"ind1ng,. n·portl'<l hen·in support n•t'l'llt 
imnuuwlluorc•sn•nt nh,l'n at inns of ,·an .Joost . C'or-
lllHlll'. and Pone! man [f'i] and hemoh tic comple-
nwnt romponenl »tUd lc•s report£'d by .Jordon. Day. 
Lttl'kas!'ll . and (~ood IH] ,..ugge,..tin l( local aC'th at ion 
ol thr rhls,..kal pnth"a' in p£'mphtgus vulgart~ 
Add it 1nnal ;.up port indude, the id('Jll ificat ion ol 
an "antit·omplt•rnentar\ .. factor 111 pemphigus bli .... 
'I' \BLE II 
.'iumnwn u/ 1mmunufilwrnn•nt 'tud11·' of p<'mplw!u' 
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l ::l:!O '\t•l( 1 : ~() t 6 t0 '\e~:. l : ltill 
Oral h.'ston~ . 
\l ndtlll'd tnclm·rt lllllllllllnlluurP,l"l'lll ~tatnin~: E'lll · 
p(tt\('d 
* lndtn·t·J lllllll\llll>tluun·"·t·nt titl'r n! -E'rum nnll 
hndtt'• '\t•:! ' rnt•an" 1111 '"rum antihodil·~ prt'•l·nt . 
F1c. 2: Modified indirert IF ~tainin!( demonstrating 
properdin deposition only around nt>wly fnrmed acan-
tholyltc cell;, Iarrow) 111 an early muC'osa le~ ion f • 216). 
ter !lUld which actl\'ate, both early and late 
components in normal human serum [6) This 
anticomplementary factor. now thou!(ht to repre-
sent an Immune complex (unpublished ohsen ·a-
tion!>l. is !>I ill under mw..,t 1gat i<m. 
Significant activation of the alternate or proper-
din pathway. hm,ever. is questionahle. Properdin. 
now thought to he the mitiatin,r factor of the 
alternate pathwav p:q. wa~ present 111 only :l 
pemphigus lesions. and only around acantholytic 
cells. Interestingly. these deposits were seen 111 oral 
mucosa lesions w1th hea,·y TgA deposits tn addition 
to !gG. Two othPr oral lesions. howe\'er. did not 
reveal properdin deposition despite the fact that 
IgA was present . 
It may he that the sensitivtty nl nur properdin 
staining method is too low to detect such acti,·ity 
in pemphigus lesions. In bullous pemphigmd [1 :2 ) 
and herpes gestation is [14 ], however, basement 
membrane znne depo,itl()n ol properdin is readily 
det(·ctable m,ing the same reagents. Perhaps pro-
perdin 1s present in pemphi)!;u~ les1nns tn only trace 
amounts and is undetectable using imrnunonuo-
resccnce. lf this 1s the ca::-e then more :;em.itive 
serologic methodR wtll have to bt- de,· i~ed. 
C:3PA . on the other hand. was present in ~l of 6 
pemphi!{US biopsie~ stud1ed thus far. Since proper-
din wa~ not prest-nl m a ll of these b1op;.ics, 1 he 
C:JPA depositton mtghr best be explained by the 
"C:l feedback mechanism ... With activation of C':l 
by the classical pathway. "(':lb'' forms. whi<~h also 
acuvate:s C:lPA through C':lPA comertase [1 :1. 16]. 
ln addition to aett,·atmg early complement compo-
nent~ and C':l. the blister-fluid antit-omplementar~· 
Ftc. 1: lmmunuflu<Jrescent IIFI staimnl( of earlv le-
sions of pemphtf!U~ vul~:an~. A. Dtrect IF stalntllJ:t demon-
stratinJ:t intercellular suhMH nef' I ICSI depO~IItllll nf C:J 111 
ear" acanthl\lvl ic nn~as nf a skin lt·~iun { · :!:li)t B. 
Modified tndirect IF slauHnl! demunstrallnl( ICS depnst-
lion of (':lPA tn an ural mucn~a lesmn Although less 
intenst> than C':l. C:lPA I>' a~:am apparem only tn acan-
thoh uc areas ( . 2:lliJ. (' Dirl'rl IF stainin~: ustnl( !!Oat 
antirabhit II(G anti;.erum. :-.n ICS statnllll( j,. apparent 
t . 2:1;;1. 
258 
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Ftc. :1: Direct IF s tamtn)! ol an ural les10n frnm a 
patient wtth lil'hen planub ustng an anlt~erum tu C:l. :'\n 
!CS swinang ts apparent 1 2'ifll. 
factor described abm·e also acti1·ares C:lPA. n 
phenomellCIO alli<l best explained by thili (';~ feed-
back mechani:>m 16J. 
If the clasliical complement pathway is 1 he 
primary pathway invohed in pemphigus vulgaris. 
the absenc-e of \lq in "!.of the lesions must he 
explained further. Possibly. the Cl molecule dis-
sociates from the ("()mplex once C-1 and C"!. are 
activated. as suggested by Rapp and Bnrsos [171. 
Perhaps with further settionin!{ of these \e::.im1:>. 
signifintnt Clq bindin~r might ha,·e become appar-
ent. Similar findinl(s, however. have been noted in 
bullnus pemphigoid lesions [11/, where the aiJs~nce 
of C !q ha;. been ob,.,erved in the presem·e of C 4 and 
C:l deposition. Hemoly tic complement ;.tudies of 
hullo11li prmphignid hli~ter fluids al,;o indicate 
clas~i<·al pat hway acti\'allon in that disea;;e [181. 
Our negative studies dcmnnst rating the noncnm-
plement-fixin~t activity of LCS antibodies. using in 
\'itro complement staining 121. are a lso l:'nmel\•har 
disturbing. It i~ important to note. however. that 
cnmplt>ment clepostts in pemphigus le~rons occur 
only in areas of acantholysis. lgG deposits, on the 
ot her hand. are more di!Tust> and occur in unin· 
volved ad jacent area;.. in addition to pathologic 
area~. Possihl~ onlv 111 area:- of le~ion fnrmauon 
-acantholytic areas-are the JCS ~tntibndies !'Cl 
arranged that complement activation can take 
place. \ \ 'hat role complement pla,·R in such areas. 
however. must 8'-'Hit further in\estigatinn. 
Our studies, hm,ever. ~ugg-e~t rhat acantholysis. 
the basic pathologic process in pemphi!{Wi. may be 
mediated by the comph>ment sy::;tem. 
C3PA anrtsl'rum \\as ktndly prm·ided hv Or. :\oorhibi 
K. Da~·. and Or. Mark Ballo'' ktudl) J)rCJ\'ided C!q 
antiserum. Mr~. ,Jane C. 1\ahl prO\·ided excellent tt>chni 
cal asststnrH.'t'. 
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